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Practical Geometry: 


O R, 


A NEW AND EASY METHOD 
WOE 


TREATING THAT ARTE 


| Whereby the Practice of it is rendered plain and familiar, 
and the Student is directed in the moſt eaſy Manner 
| _ through the ſeveral Parts and Progreſſions of it. 


A Work highly neceſſary for 
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native fignification ſtands for no more 

than the meaſuring of land; but now 

we mean by it the principal part of Mathema- 

ticks, which is a ſcience that has continued 
quantity for its object. | 

That quantity is called continued quanthyy, 

which "ab all its parts conjoin'd ; of this kind are 


8 is a Greek word, and in its 


all forts of extenſion, magnitudes, and dimen- 
ſions. 


And theſe dimenſions conſiſt chiefly either in 
lines, or ſurfaces, or angles, or bodies, which laſt 
are not to be conſider'd in reſpect of the quality 
of their antes; but of the extenſion of their 
parts. 


Geometry 1s divided into feralativy and 
practical. 


The former is a ſcience that teaches the mind 


how to form ideas of, and demonſtrate the truth 
of R propoſitions. ; 


e latter, or practical Geometry, conducts 
he hand 1 in working. 
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THE 
Original of Geometry. 


Eometry had its original among the Egyp- 
tans, who were put under a neceſſity of 

inventing ſome ſuch art to remedy the diſorders. 
that commonly happen'd in their lands, by the 
overflowing of the Nile, which carried awa 
their land-marks, and effaced the limits of their 
inheritances. 
So that this practice, whidh 3 in thoſe days con · 
ſiſted only in meaſuring of land, that every one 
might have what belonged to him before the 
overflow, was call'd Geomet 1 
But in proceſs of time, the 3 applied 
themſelves to more ſubtle inquiries, and by de- 
grees inſenſibly there aroſe from a practice alto- 
gether mechanical, a ſcience that now holds the 


Arſt place _—_ all the others, according to its 
mt. 


THE 


IN GENERAL. 3 


THE 


Uſefulneſs of Geometry. 


Eometry is not only uſeful, but in ſeveral 
J caſes neceflary. * Tis owing to this, that 
Aſtronomers are put into a way of making their 
obſervations, coming at the knowledge of the 
extent of the heavens, duration of time, mo- 
tions of the heavenly bodies, meaſures of ſea- 
ſons, of years, and of ages. | 

*Tis by the aſſiſtance of this ſcience that Geo- 
graphers preſent to our view at once, the 
magnitude of the whole earth, the vaſt extent 
of the ſeas, the diviſions of Empires, King- 
doms, and Provinces. 8 6 8 

Tis from this that the Architects take their 
juſt meaſures for the ſtructure of publick build - 
ings, as well as of private houſes. | 

By its help Engineers conduct all their works, 
take the ſituation and plan of places, meaſure 
their diſtances from one another, and carry their 
meaſures into places that-are only acceſhble by 
the eye. | f 

Perſons of Quality, whoſe birth engages them 
to take the field, are oblig'd to apply themſelves 
to this ſcience, It not only ſerves as an intro 
41 ductio a 
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duction into the art of Fortification, which 
teaches how to raiſe proper baſtions for the de- 


fence of places, and to raiſe and manage ma- 


chines, that may ſerve- to overturn or make 
breaches in thoſe of the enemy; but alſo brings 
them to great ſkill and dexterity in the art of 
war, in forming an army into order for battle, 
in encamping, dividing the ground for quar- 
tering the army, taking maps of counties, 
plans of towns, forts, and caſtles, meaſuring 
all forts of dimenſions, both acceſſible and in- 
acceſiible, and in forming deſigns; finally to 
recommend them as much for their ſkill and 
addreſs, as for their ſtrength and courage. 

All ſuch as profeſs the Art of Deſigning, 
ought to know ſomething of Geometry, ſeeing 
that-without it they can't make themſelves ma- 
ſters of Architecture, nor Perſpective, which are 
two parts abſolutely neceſſary to their art. 
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THE 
Principles of Geometry. 


Eometry is built upon three ſorts of prin- 
ciples, viz. Definitions, Axioms, and 
Petitions. 

Definitions are brief explications of the names 
of things, or terms of art. 

Axioms are propoſitions ſo true and evident, 
that *tis impoſſible to queſtion or conteſt. their 
truth. 

Petitions are demands ſo eaſy and intelligible, 
that the execution and putting them in . 
tice, require no demonſtration. 
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A Point is that which has no parts. 
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THE 
Definition of a Point. 
1 


By this definition you may eaſily perceive tl 
a point has neither length, nor breadth, nor 


depth; that it is not any thing ſenſible, but only 
5 


intellectual; for nothing falls under the notice 
of our ſenſes, that has nothing of quantity, and 
nothing is quantity, that has not parts; ſo that 
zo ſay a point is ſenſible, would be to ſay it has 
parts, which would contradict this definition. 
Notwithſtanding ſince no operation can be per- 


form'd without the intervention of ſomething 


corporeal, we uſually repreſent a mathematical 
Point by a phyſical point, which is an object of © 

th malleſt and the leaſt ſenſible that can 
be, and which has no geometrical magnitude 
diviſible to our ſenſes, and is made by the prick 
of a pin, point 7 @ compaſs, pen or pencil, as 

: | N * 


the point marke 


A central point, or centre, is a point from 
which a circle, or circumference' is deſcribed; 


or rather it is the middle of a figure, as the 


| point | 


A ſecant point, or as ſome call it, a point of 
interſection, is a point where two or more lines 
croſs one another, as the point C 
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ical point, which by its motion repreſents a line 
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' different kinds of motions, which a point, the 


Fouts 43 


10 THE pat eb ion | 
CO NS De Ne N 
SD 5 


Definition of a Line. 


1 A Line is a length without any breadth. 


Aline is nothing but the track made by a point 


paſſing from one place to another, and woul not 
be perceived, 1 5 were not delineated by @ phy- 


- 
* 


There are as many ſorts of lines as there are 
principle of a line, is capable F; tho there are 
but two which are ſimple and the e. viz. 


a right and curve, and a third which is calld a 


mixt line, becauſe made up of the twa former, 


that are uſually conſider d in Geometry. 


A right line is one that lies equally between 


its extremities. _ | 


Otherwiſe, tis a line that goes from one 
point to another without any deviation, as AB 
A curve line is that which turns out of its 
way by one or more deviations, as CD, 
When fuch a line as this is deſcribed by a pair 
of compaſſes, tis calF'd a circular line, as E 
A mixt line is that which is both ſtraight and 
a curve, as the line V 
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Aline is aifting uiſ'd into FER and 2 1 
nite, into apparent and occult, : is 2 
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| 34 
5 1 Finite line is a bounded Une, don 
; or luppoſing- a neceſſary length, as jt 

An infinite 831 is an undetermin'd line, hau. 1 
ing no is: * | 


+ An apparent line 1s one deſcribed. with ink or | 
A . 8 | BE A B = 
An occult, or white line, is 4 1 5 0 


| the point-of a Pair. of compaſſes, or mark d by. 
pon, and then tis call'd a 3 line, a: as fc 
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4 line receives alſo FINE denominations, 
according to its afferent Pal ions ang 
Properties. 


: No 
Perpendicular i is a right live that is & 1 
A fall or erected upon wochen making the = 
angles on each fide equal, as- "AS 
SY Plumb line is that which hangs down with- ® 
out inclining to the right or to the left, and 
would paſs t An the center of the earth, if it 
were produced infinitely, as 2 | 


f' 


EY. Horizontal line is a line i in equilibrio, - 


1 inclin'd On both ſides D E 2 = 


Parallel lines are ſuck as follow « one another 


W „ | H 


94 Oblique line i is one that is neither hori- ; | 
zontal nor F | F G | 


A Baſe 3 is — _ which the figure reſts, 
as | Ez! 1 L 


Sides are the lines that contain a haves, 62 
4 . : I N, LM 
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1 A IST is a "tl line I Io a deere, | 


and terminated at its two oppolite angles A B. 


A Diameter is a right line paſling throy h 


the center of a circle, and terminated at the 
circumference 0 D 


A Spiral line is a curve line iſſuing from a 


center, and continually going off from it at 
every turn E F 


A Chord or * ſubtenſe } is a right line had joins : 


: a the two extremities of an ff 3G 


An Arc is any part of a circumfe rence Gl H 


A Tangent i is a line that 3 a figure 


without cutting it, nor would it cut or croſs the 
figure, n it were produced, as LM 


A Secant is ky line that does 5 or 1 
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If two lines meet at ler extremities, 
they meet either aireftly or indirettly , if 
directly, they make but one line, if indi- 
rect, they form an angle. 
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Fire - - 
Definition of an Angle. 
A*® Angle i 15 the indire& concourſe of 


tu lines in the ſame point, er ra- 
ther it is the ſpace contain'd between the 
indirect concourſe of two lines meeting in 
“ ABC 
I the concourſe be form'd by two right lines, 
- the angle 1s call'd a Rectilineal, it by two 


curve lines, a Curvilineal, but if by one right 
and one curve line, a M. ixtilineal angle. 


A denbtes a refilineal angle. 
B a curvi incal angle. 
C a mirxtilineal or compound argle. 


A rectilineal angle receives ſeveral particular 
names, according as it has à greater or leſs aper- 
ture, as right, acute, obtuſe; thus the terms of 
rectilineal, curvilineal and mixt, expreſs the 
quality of the lines, and thoſe of right, acute, 
obtuſe, the quantity of the oo contain'd be- 
tween the ſaid lines. 


An angle is right, when one of the lines 
Is ; perpencicular to the oher E DF 
An angle is acute when its aperture is 
15 ſs than that of a right angle E DG 
An angle is cbtuſe when its aperture is 
greater than that of a right angle F DG 
The middle letter D denotes the angle. 
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Definition of a Surface. 


Surface i is whatever has length and 
. bread:h without d-pth or thickneſs. 


According to the ſentiments of the Geometri- 
cans, a Surface is a production of a line, juſt as a 


line is the production of a point; thus we are to 


8 the line E H moving towards GH to 


- conſtitute the ſurface E F G H, which is an ex- 
tenſion: bounded by lines, and has length and 
| breadth without depth or thickneſs ; this is com- 
monly call'd a ſurface, but a figure if it be conſi- 


der'd in regard of its extremities, which are the 
bounding lines. 


If the Surface be elevated or rais'd, 'tis faid 


to be Convex; but if depreſſed, ſunk 1 in, or 


hollow, tis call'd a Concave; and if even n and : 


Et Hat, a Plane. T hus 


B is a Convex Surface. 
C a Concave Surface. 
Aa Plane Surface. | 


'D-a Surface that 15 Convex, Concave 


and Plane. 


This frſt part relates anh 1 to 51. 8 een 

The terminus, term or boundary of any thing 
i its extremity : thus a point is the terminus of a 
line, a line is the term of a ſurface, and a ſurface 
is the terminus of a body. 
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of Surfaces or Figures thar are 
Rectilineal. 


Surfaces lake their particular n names 's from | 


the number of their ſides; thus : 
A "I S a Trigon or triangle, a Ggure with three 
ſides.. - 
a Tetragon or ſquare, a Emir of four ſides. 

6 a Pentagon, or a figure of five ſides. 
D an Hexagon, or figure of ſix ſides. 
E an Heptagon, or figure of ſeven ſides. 
F an Octagon, or figure of eight ſides. 

G an Enneagon, or figure = nine ſides. 
H a Decagon, or figure of ten ſides. 1 5 
1 an Bene or figure of eleven ſides. 
L a Dodecagon, or figure of twelve ſides. 


All theſe figures are alſo call'd by the 
general name of Polygons. 


Of TRIANGLES. 


Triangles are diſtinguiſhed by the quality of | 
their angles, and by the diſpoſiti tion f their 


fades... Thus | | 
M is a right-angled Triangle, i. e has one right 5 


N an ee Triangle, : i. e. has one ob ; | 
____  tuſe angle. 5 
O an acute-angled T riangle, i 5 e. has all three 
_... angles acute. 
P an equilateral T anole, 5 i. e. Nig its three ſides | 
equal, 
Q an i ſoſceles Triangle, i. e. has only two 8455 
equal. 
R a Scalene Triangle, z. e. has all its three hides 
unequal, 
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i Of Quadrilaterals, or figures 
lf dat have four ſides. | 


|if 4 JS a fquareor figure that has its four kae, 
| equal and four angles right. 
ly 1 B a Rectangle, by ſome improperly call d a TAY 
_ ſquare, has all its angles right or equal, but 
its ſides unequal. 
2 — is a Quadrilateral that has its four 
.  fides equal, but not its four angles. 
D a Rhomboid has the oppoſite angles and ſides 
2 equa without being * or equila- 
- ⁵ 
A3 Cb a Parallelogram is a Quadrilateral 
;- Whoſe oppoſite fides are parallel. Þ; 
E a Trapezium has only two oppoſite ſides pa- 
rallel, and the two others equal. 
FA 2 has its four fides and angles un- 


Gi * n 
alſo two lines parallel to the ſides, through the 
ſame point of the Diagonal, the * 

will be divided into Ges parallelo s; and 

+ three of them, viz. one of thoſe deſcribed 
upon the diameter and the two ſupplements, 
Ci. e. the two parallelograms, which are * 
deſcribed about the diameter) form a ſigu 
Called a Gnomon; thus the three paral lo- 
gramms HIL make a Gnomon, as do allo 
the three parallelograms LEL.;.- -- | 


All figures having more than four Aer, 
are calPd Pol:gonals or Multilaterals, 
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Curves or - Curvilineal Hgures, 
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A A Circle is a n or a perfeclly 


round, deſcrib'd upon a center, from 
which the circumference in all its parts is 
equally diſtant. 8 | 


abe d. A Circumference is the extremity of a 
circle, or it is the circular line that bounds it. 


PB an Oval is a curviligeal 6 re deſcrib'd upon 
ſeveral centers, and divided into two opal 
parts by. all its diameters, 


| C an Ellipſe is alſo a curvilineal figure deſcrib'd 
upon ſeveral centers in the ſhape of an egg, 
and has but one diameter that divides it into 


do equal Pens | 


— 
— N — 9 
0 — 


D 2 Volute or Scroll 1% Genre . or furface 
| bounded by : a 5 5 line. 


en 
» 4 of 
— * 


CE is a a Cylindric — 


F is an irregular curvilineal "REA compos'd of 
ſeveral diflimilar curve lines. 1 
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Compound Figures. 


A A TORE is a ** contain'd between 
half the circumference and the dia- 
meter. 


B a portion of a Circle is a figure comprehended 
within wy part of a circle and a right line. 


1 of a circle is greater than : half 
b the circle. | 


f a ſmall portion of acircle is that * 1s lf 3 
than half the circle. 


c a Sector is a figure contain'd 3 two * 
midiameters and an arc, greater or leſs than 
a ſemicircle. | 


There is allo a large or ſmall Sector. 


D Concentric teure. are ſuch as have the ſame 
center. 


E Excentric figures are ſuch as 1 deſcrib'd 
upon different centers. 
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| Regular and regular Figures, 


A A 


B an Irregular Sure 5 is fack- an one as is com- 
pos'd of angles and ſides that are diſſimilar. 

E E Similar figures are ſuch as have all their 
ſides proportional, though one may be — 
ter, equal or leſs than another. i 


Regular "VE: 15 that 8 has i its 2 
poſite parts ſimilar and n 


F F equal figures are ſuch whoſe contents are ' 
Oy though they — be ſimilar e or * | 


Can Vquiangulr figure] has al; its angles equal | 


E E one figure is ſaid 10 be ſmilar or. | 
eguiangular 10 another, when all the | 
reſpedive angles of the one, are equal | 
zo all the reſpeftive angles of the other. | 


C D an Equilateral figure 1s one that "=, all its 
ſides equal. 

GG Similar curvilineal figures are ſuch as will 

admit fimilar Polygons to be inſcribed in 

them, or circumſcrib d about them. g 
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| I. 25 
Hings equal to the ſame third, art 
equal to one another. 


Te lines A C, A C, which are equal to AB, 
are alſo equal to one another. ; 


II. 
75 to equal things, equal things be aul. 
- the whole will be equal. 5 


The lines A C, AC are equal, 
The lines C D, C D added are equal, 
The whole A B, AD are alſo equal, 


III. 5 
It from equal things, equal things be 
taken away, the remainders will bs 
equal, | \ 


Ir from the equal line: AD, AD 


you take away the equal lines 8 2 AC 
the remaining parts CD, CD 
will be alſo equal. ag 
IV. 
If to enequa] things, you add ual things, 
the whole vill be unequal. 
If to the unequal lines DE, DE 
you add the equal lines AD, AD 


the whole AE, AE 
will be unequal, — —ͤ—ę—ö— . 
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V. 
If from unequal things, equal heh be ; 
taken, the remainders will be unequal. 


If from the unequal Enes, AE, A E 
you take away the equals, AD, AD 
the remainders, DE, DE 
will be unequal. ts 


VI. 


Thing double the ſame third, are al 
equal to one another. | 


ö The debt lines {WD D, DD 
that are double the line A 
are equal among themſelves. . 


VII. 


7 bias, that are halves of the ſame, or 
equal things, are hs Nl, 


The nes | | 1 AD 
which are the halves of the lines DD, DD 
are equal to one another. 


What bas been {aid of . may alſo be 
faid of numbers, — bodies. 
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PFetitions or Demands. 


PETITION 1. 


Raw a right line from the point 
to the point 


„ 
Apply a ruler to the points A & B 
_ the line demanded AB 
y carrying the pencil along the ruler, 
and cloſe to it from the poate A 
to the point 1 


PETITION I. 
Produce infinitely the ine CD 
on the fide of the extremity D 

OPERATION. | 
Join the ruler to the line 
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"PETITION III. 


. at the diſt anne M 


5 


OPERATION. 


Sd 0 one 5 of the points of the compaſs 3 
upon the given point N 
Open. the other to the given point = -: 

Turn the compaſſes about pon he point A 
and trailing the point R 
draw / the circle demanded BCD 


PETITION . 


| 


7 On the pornts 4 SE . 


nale an interſefion or 2 on. 


WW. OPERATION. | 
pen the compaſſes at diſcretion, but ſo PER | 


| the diſtance of the two points of the com- 


. * | paſſes may be greater than half the diſtance 
&® of the Points . & EF: 
With this diſtance of f the compaſſes pts 
Upon the point E deſcribe the arc LM 
Upon the point F draw the are HI 

and the interſection requir'd will be G 
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BOOK the FIRST. 


PROPOSITION | 


To erelt a pertendicular upon the middle 
of a right line. | 


POSITION: 


Let C be the point propoſed in the middle of the 


line AB, upon which the perpendicular 1 is to 
be erected. 


OPERATION. 


Pon the given point 
1 deſcribe at pleaſure the ſemicirele 
upon the points  _ D 
Go ro the ſection 
| from the point 
draw the line demanded 
thro' the ſection 


5 


This line C 0 will be perpendicular to the line 
given AB, and erected * e point pro- 
poſed C. 
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PROPOSITION IL. 


To ereft a perpendicular upon the extre- 
mity Fa right line prepoſed. | 


Let A be the extremity propoſed of the line 
AB, upon which the perpendicular i is to be | 
erected. 


OPERATION. 


Ake at pleaſure the point 
above the line 


from that point 
with the diſtance _ 
- Deſcribe the portion of the circle 
Draw the right line BY 
5 through the points 
Draw the = demanded 
it will be perpendicular to 
and at 1 ein propoſed 
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Another way. 


. vpon e ahi point A deſeribe the are h m 

Upon the point g deſcribe the are Ah 
Upon the point h deſeribe the are Am n 
Upon the point m deſcribe the 2 "A 
Draw the line requir d An 
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PROPOSITION II. 


Upon an angle given 10 erect a right line 
that inclines neither to the right hand 
4 nor to the left. 


Let BAC be the angle upon which the right 
line is to be raiſed, that inclines neither to 
: the right hand nor to the left, 


OPERATION. 


1 J Pon the angle given | 1 
1 deſcribe at pleaſure the arc 
Aupon the extremities 
make the ſection 
fr m the point of the angle given | 
- © draw theline requir d 
ew 8 through Tis feftion | 3 
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all be 8 the angle 
without inclining either to the NE or left. 
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PROPOSITION IV. 


To let fall a perpendicular upon a given | 
line, from a point without the line. 


Let C be the point from which a line is to be 
So... 2 to A B. | 


OPERATION. 

Us, the given point . 
deſcribe at pleaſure the arc „„ 
cutting the line „ 

in the points D & E 
upon thoſe points D& E 
As centers make the ſection e 
draw the line 55 CF 
and the line co. 
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: PROPOSITION V. 


Through a given point 4 draw a line 
pPoaarallel to a given right line. 


Let A be the given point thro? which a line is 
to be drawn parallel to the line B C. 


1 : OPERATION. 271 
1 | | Do at pleaſure the oblique line AD 
1 4 upon the point ik. 
b Deſcribe the arc D E. 
I upon the point D 
1 Deſcribe the arc „ 
} make the arc DG 
1 equal to the arc A F 

| Draw the line required MN 
it "% thy! the points A & G 
| Oberwil. 
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Upon the center A deſcribe the are E F G 
l the line 5 
without altering the legs 0 the compaſſes.- 
| > pr the point 1 45 arc we LRI 

1 e point H is taten at pleaſure in the ne B O 
F Draw the demanded line DP: 
thro” the point A 


and touching the arc 
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PROPOSITION VI. 
2. 22 a given finite right line, 
P O 8 ITION. 


Let A B be the right line 1 to be dis x 


vided into two equal parts. 


OPERATION. 


the extremity 


A 
as a center, deſcribe the arc CD 
| Without alkering the diſtance of they of the 

| compaſſes. 4 
Upon the other extremity „VVV 
5 en deſcribe the are 1 ER 
Thee ares are t be made ſo as t mee 


Draw rhe ak tes 333 Gr 
through the raterſeftions "=D & 
A1 be End ike paint 


o 2 


— 
2 4 hy 
. * bs » * * 
. * + > * 
an +», PTY 
| . B : 3 
0 | $A 
9 . 3 - 
& | 9 
4 7 ö 
a SJ Reon Sos a 
A - 
* 
of 3 * 
p * 
» ©. * 0 - * - 
4 S Ä 9 
pt * 2 5 l 2 1 * 
. } 4 * * 8 
S & ww 
* eee. OY 
: . —— run 
C2 [ 
* 5 


— 


or PR 


1 4 ? 
, ̃ͤw ↄ 
—— 


— r» 


58 Tux rmsr Book 


N "i , Te) ES SCE ge” 9 nf 

* XN | 
N 0.9 FLOWS 

7 | S "A — r 


or VII. 


. | Tobiſef a given rectilineal angle. 


Let B AC be the angle propoſed to be biſected. 
OPERATION. 


| Pon the angular po 
I ) deſcribe at 5 rai 4 arc 


upon the points 
5 As centers make the ſection 
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PROPOSITION VIII. 


WW, the end of a given right line to make 
à rettilineal _ equal to a Loom 


refiilineal angle. 


Let A be che end of the line A B, at which an 
angle is to be made equal to a given rei | 
neal apgle C D 8. 


OPERA T I ON. 

8 the angular point zh 

6 . | ce 
| Wi thout altering the opening of the cnpeſſs 


Upon the extremity 

: deſcribe the arc 
equal to the arc 
The wok the line 


"— be equal to the angle 
which was the thing propoſed, 
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PROPOSITION IX. 


To Soils a given right line into any 
number of equal parts requir'd. 


Lat AB be the line propoſed to be divided ir into 
fix equal parts. 


DERTETLION, 


Rom 4 


int 


draw at — the une 
thro' the extremity | 

Draw the line 
parallel to the line 


from the 
and along the lines 


ints 


gap * 


Carry any fix-equal parts, vix. 
along the Bas r | 
R qp,o'n m along the line 
draw the lines 
Then the line | 
__ will be divided i into fix equal parts at the 

ſections a 
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fo o draw a tangent to a circle propoſed 
1 — 3 4 ver Point. 


be A be the point theo? which the TI " 
the circle DO is to be drawn. 


| | 
Hes OPERATION. | 
Rom the center of the circle B 
draw the ſecant - BA 
Adivide the line B A 
into two equal parts in Ci 

. upon the point | e 
with the radius CA 
ſcribe the ſemicircle _ ADB 

ii cutting the circle in D 
1 from the given point A 
aw the right line . 

1 | thro' the point „„ D 
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PROPOSITION XI. 


| 227 drazp a right line that ſhall be a tans 
| gent to a circle at a given point. 


Let AB C be the given circle, and che point 
of contact in its circumference A. 


' OPERAT LON. 


« © 
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Rom the point or center 


draw the line 4 1 

thro? the point propoſed 5 
Thro' the point „ 

we to the line 4 . "Dp D 

aw the perpendicu ar «A 

e 9 owards hb 
This tangent H 
4 will touch the Ae at ** Point 

; "IN ng 220 h N =; 


ne EE po 
+ 


” R - - by 
+. i ks = 
Wy . F 
1 » £ F 
3 . "BY: 
* = - 
* * | Y bl : 
b SA * 
* . 9 - 


OF PRACTICAL GEOMETRY. 67 
* N K K NN EE EL EEE TEE ET TEENY 
2 25 — e r | 
» — — —— { ; | 
; S - f 
| | is 
b 14 
1 | 


Oo LE) 


DD 


——— 4 SRO 


es ren e So 
. * ” 


SINN 


02 8 8 de * 
* 
*. e 3 


A ard Ty) a FELT He that: e 11. 
: being given to find the point of tontatF:.. 


Let A BC be * circle to which the line d 1 
N 1 3 


— 
— 


OPERATION. 


- vþ » * * 
- 
o 


| 1 


Rom the center of the 1 e 
let fall the perpenditulas... Io . | F. S 
upon the . F 


Tue ties: „ N * 
wall be. cast contad dee. 5 . 


FF: : 
* 


8 0 . 
> hn W 
12 \ N | 
_ — & ” 1 1 4, 
on f . - * „ vs 8.5 * » — 0 ” 3 7 
3 N : F * . 
* - A ; 
i — ; « . 1 wh | F of 
2 LF? „ : : 4 | 
” , 1 : 44 ; 
4 * 5 8 £ . — I | 3 5 oh 
, * / ” - = 
. 1 1 * 1 a k k 
as * * * . | 1 
— 1 T "8. — * * * „ * 1 1 > 4 . 
1 MEE 
| * 
4 4 
| 155 8 8 ” 4 5 _— — S Jos * 
> : ; . is 4 _— 0 — 
1 % * * , 1 5 F 1 * ra 
* * * 1 N . — A * : , r : 
7 * yo" * 8 RY „ : - * - av ada 8 5 8 1 * A * 5 g 
= 4 * ” 1 l 
* 


N 
2 
: 
3 
2 
8 
2 | 
8 


— 


O 


OE 3 


„ „ „ „„ „„ 


* 


* 


* 


”"- 


+ 


TO 
ill Y 


% — 4 — 
7 . — 


PROPOSITION Em. 


To draw a  ſbiral | line about a given „ 


1 i} Ms. - .- 

5 Lee! L be the line about which the ſpiral line 

| is to be deſcribed. 
| 11 5 OPERATI ON. 
22 | FE f 
EEE vide half the right line IL 
1 into as many equal parts as there are to 

A | i, n be revolutions, þ py 

| 5 = 5 EXAMPLE. Files 

| 7. make one of fo revolutions. 


Pag. 27, [pink the half 1 e eng! 
into four equ parts | 
1 3 . BC 

* into two vo parts in 
1e — beg 


3 1 
Deer EUs irdles BC GDETFC, H1 
| n the point B 
Deſeri the — CD, E F, G H, II. 
and you will have the ſpiral line ſought. 
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PROPOSITION: xIV. 


Wa two given points to fad. two 
4 other directh interpoſed. | 


'K A and B be the: oints given, between which ; 
two Others are 2 found directly interpos'd, 
dy the helpof which a right line may be aun 


from the Pe: A to the- — B, with a ſhort.. 
rule. 


OP ERATIO Ne 
Pon the points! > | . AB 
Aas centers, make the nen, C & D 
upon the points: C&D: 


As centers-make the interſection G & H 


Theſe points ; | G-& H 

are the points requir'd, 55 the aſſiſtance of which 
Toke line may be drawn from the point A to 
the point B, which could not be done. at once 


: ; * «rule. leſs nd the N * oy & . 
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PROPOSITION I. 


-T 1 Fry an equilateral triangle upon” 4 
given line. . 


Ha AB de che given line upon which the equi- 
n a ls to be conſtruted. 15 


0 P ERA TION. 


Pon the extreme point | A 

with the radius AB 
Deſeribe the arc 35 VT B a 

-. upon theextremity - a 
I with 855 3 | BA 
- Deſcribe the arc . AB}; 

from the interſeRion | 2+ op 
Drau. the lines 5 CA, CB. 


ABC vil de de cquiltral irangl . 
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PROPOSITION II. 


i 2 o make a triangle whoſe three des are 
equal t three groen rigbt line. 


f Let AB C be the three | ay lines; a Gin 


is to be made whoſe ree _ are _ " | 
+8 -them. 1 

TY Raw the ie right li line „ DE 
4 Dou equal to the line AA 
-- "> upon the point af D 
; with the radius BB 
©. Deſcribe the arc :GF 
| upon the point E 
8 
Deſcribe the are | HI 
; from the interſection | 0 
5 Draw the lines \ „ } :OF, ON 
The tiäugie 8 8 DE O 


will be noob of: three- Is equal to the 
«three. lines ado | AA, B 


CA i 
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PRO O SITION Il 


1 Tome 3 ſquare upon a given right line, 


Let A B be the given right line, upon which 5 
| the {quare i is to ** 5 2 N 


OPERATION. 


55 50. 1 5 the perpendicular AS 
upon the point A 
As a center, deſeribe the are . 
upon the points „ MESS 
with the radius 2p one, OS 
Make the ſection | .D 
| y from the point F 
Draw the lines . . 0 DB | 


AB © D-will be the. 8 requlrd to be 
8 1 the goon OY line Dl B. 
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PROPOSITION IV. 
2 0 make a 5 pentagon peer a * 
3 5 rigb. lune. Fs 


Tet AB be the given Oe upon 3 the per- 7 
oe” oy. 1s to be . | 


"oth P E R A T 0 x. 
1 Pon the Streit, 
and with the raduss 
Deſcribe the arc . | B 


Erett the perpendicular 4933 
Divide the FV 
into five equal parts „5 
| Draw the right line 5 „ 
Divide the Baſe „„ 
into two equal parts in 
"Erect the perpendicular 8 25 FOO 
upon the interſection 
With the radius 25 EY 
:- Deſcribe the cirele 
Carry round hive times, the to 
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« * * 8 
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in the circumference of the circle, and a 


regular equiangulax equilateral N , 
, wal be compleated. | . 
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| 2 o make a . e upon 4 given 
** „ 8 fe oy right line. 5 


Let A Be a right line, upon which a regu 


hexagon 1 is to . 


T7 OPERATION. , |. 
Pon the extremities _ A&B 
and with the'radius | AB 
 Deferibe the ares 5 AC, BC 
8 upon the ſection B 
Deſcribe thecncls: ABE G 
ER Carry fix-times the line _ 11 
in the circumference, and you will haye a 
. = regular hexagon . 5 A B E EC z D 
FE _ Bog tine + "AB 
5 


85 


K N IIITVAIESD: KNX 


©. 


ETRY. 


CTICAL GEOM 


OF PRA 


0 


* 


F 


ꝓ— — 
TSS, 
-* 


- 


23K5*̃ 40 


- 
Sos 


{Mt mM — 


wana 


o 
i 


om 
" 
|} 


ö 1 


242 
28 


i a 
Wh, 


N 


_ 


: 


TR - 


* 


86 Tux szcoxp Boo 


— 


5 FILLIED e 
eee 


PROPOSITION VI. _ 
E: Upon a given right line to deſcribe any 
.* polygon from an hexagon to a dodecagon. 


5 Let A B be a line upon which an hexagon, kay: 


tagon, or octagon, Sc. is to be made. 


pt OPERATION. = 7 
Pag. 58, Iſect the line AB in the point 0 | 


Fes. 46. erect the perpendicular 0 


5 Di ide AC into ſix equal parts M, N, P, Q, R 


This is to be done, if an heptagon is to be made. 


* 


# pre the point C with the interval 


11 of one part | hn Py On * M 
Hh deſcribe the arc „ MD 


will be the center for deſcribing a circle capa- 
17 ble of n ſeven times the line Sven. 


. For an octagon. 
ves: the center C, with the interval | 


of two parts”. 8 © N 


+. - Deſeabe the arc. on NE 
E will be the center cof 2 a cirele ca qobl of con- 
"raining eight times the given lin Ine A 

won For an beptagon. Pe 
Take three parts F 


and Jo for the reſt, adding one part, f 
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I 
upon the point B deſcribe the are AC 
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PROPOSITION vn. 


7; o make a polygon of any number of þ 7 ts 


from twelve to twenty four, nds a 


7 given right line, 


Let A B be the line, upon which the polygon 


1s to be made. 
OPERATION. 
Ivide the arc 5 
into twelve equal parts from the plas; bs 
Take as many of the parts of 
as the number of the 31 of the polygon 
18 above twelve. / 


1 


EXAMPLE. 

If you would aeg a polygon of fifteen fides 
Upon the poin C 
with the = of three of theſe parts 0 E 
deſcribe the are - WO 


AC of twelve, C 0 of three * make 


Feen. 


5 Upon the going O with the radius . 03 


wy 


deſcribe the are . 

Upon the point P with the radius PA 
deſcribe a circumference, and 1 it will con- 
tain the line given F 
twelve times. 


and ſo alſo for any other polygon. 
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PROPOSITION vin. 


To deſcribe a portion of a circle capable of 

containing an angle equal to an angle 

Si ven, upon a given right line. 

a | Let AB be the right line, upon which a portion 
of a circle capable of containing an angle 
equal to the given angle is to be deſcribed C 


. OPERATION. 7 

Page 62. Jae the angle 7 BAD 
4 equal to the angle „ 

Page 50. Erect upon | e 
the perpendicular 4 

Page 58, Biſect the line AP | 
Page 46. Erect the perpendicular HF 
, pon the diese 5 08 
edt F 
Deſcribe the portion of the circle AEB 


All the angles you make in this ſegment of 
circle, and upon the given line 
will be equal to the angle 


8 
Ow? 
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. PROPOSITION IX. 


To find the center of a given circle. f 


| Let ABC be the circle propoſed; whoſe center | : 


15 to be found. 
OPERATION. | 
Raw at pleaſure the right line AB 
e ee" in the circumference ABC 
, Page . Biſect the right line „ „ 
7 ws Fee 1 DC 
Page 8. Biſect alſo the nent l . CD 
in the point F 
The point F will be the « center of the circle te 
TY "SE. | 3 N C 


PRn_—_— — — 


rn 


1 


or PRACTICAL GEOMETRY. 93 


ann) ts oe otro aunts np 
"_ r 9 
32 7 Ks . vs * 


* 


p bl 
— 8 3 
7 1 
4 
— ng q 
_ 1 
1 
>, 
P - * 8 4 
| ; 1 
* 
1 7 h_ * 
; | | 4 YA F i 
. 5 | 3 
75 * — 9 
I | L . * U 5 
- 1 
* - 
+ . 95 5 1 
f * | F F. 
| s f 7 
. 7 2 # * 
\ N 
— - * 
* 4 $ 
* N — 4 1 * 1 \ { J 
. 4 
F 2 | 
1 
| 1 
« : 1 
{I 
g 1 
1 
1 
A 
< 
| 4 WE - = 
7 ” : „ , b, klin mit Mie 
M | ns 
ö 75 ll | << 
! £ 5 2 
1 pu | 
" 2 . Pp! * 
1 1 =5 —_ . 2 
(i = Af 19 A { 2 + Ali = N l Iten. b 1 
N — 1 1 — ES r 4B 
1. — ; — - [ 
HA = — Nr * 
—— Fa * — 1 
N 3 
4 
7 — — 
- 8 * 
: 5 
# * 
* 


- I ö y N C — 2 
8 


re b 0 are Ee 
ä — F-C.. __ a 


— — — 


— . — = es EN et) * "OY 
1 F D 
ſo a eta at wt S entrt- 
*. 0 
— — 


. been 


PROPOSITION X. 


27 0 compleat the circumference of a crc 
wag © center is loſt. 


Let A B C be the of the circumference 
given, whoſe center is to be found, in order 
to the finiſhing the circle. 


OPERA TION. 


Ake at aleddare the three points -< 80 c | 
4 in the circumference —_s * the 
points | 

Mak d the ſeftions 
Draw the right line E 
upon the points * B & 
Make the ſections a G & 
draw the right line G 
upon the interſection and center | 

and with the interval 

compleat the #Gircumference — | 
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PROPOSITION XL. 


i To 0 deſcribe a circle that ſhall paſs thre 
4 three given points. | 


„ 1 A, B, ©, be the three points thra? which 


_ the circle 1s to paſs, 
' OPERATION. 


CER qt given hs "AK C. I 


defcribe three circles DEH, DEE; FGL 
with the ſame radius, and interſeQing at 
the point? D & E. F & G 


Drau che right lins 5B E, "Y 
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PROPOSITION XII. 


to aefe cribe an + ev upon 1 given length. 


Le A B be the kngch upon. which the oral is 
| Be be made. 4. 


OPERA TION. 


Ivide the levgth wen 
LY into three e i A 


upon the points 5 
. the radius | 
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| PROPOSITION XIII. 


to ſs: an oval upon = given dia- 


3 - melers. 


16K B, op be the diameters n which 


the oval. is to be conſtru 
OPERATION. 
Ake watt MO 


equal to the greater ſemidiameter A E 


upon which mark the lengtn MN 
equal to the leſſer ſemidiameter Cc K . 


This ruler being thus diſpos d. 


Place it after lch a a manner 2 the diameters 5 
7 5 _ * C D . 


carrying along thus the rule 
Deſcribe the oval with the erttemity 
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"PROPOSITION XIV. 


: 8 ee 


To find the center and the two diameters 
of an oval, 


10 A B CD be che oval propoſed; whoſe cen- 
Ly and diameters are to be found. | 


OPERATION. 


N _ oval propoſed + 
Page 56. « draw at plealbse 
the two parallel lines 
Poge 5 Bite the lines 
in the points 
Draw the line 
Page a Ziſect it in 


- . 3-7 -and the point 1 E a be the center 


2 n the po | a 

i868 at Bere the cirele FG 
„ cutting che oval in F & 
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Draw the right line p ” | F 
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Page 36. Draw the leaft diameter 5 A 
parallel to the line 
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RO POSITION xv. 


5 To make a refiilineal figure upon a given ; 
| right line ſimilar to a given recbilineal 
figure. x 


„ ae the «boars ich | 
| * E F is to be drawn. 5 


03 448 OPERATION. 


Raw the diagonal 

Page 62. D make the angle 5 I 
' _ , equal to the angle. 

Page 62, Make the angle . 

equal to the angle . ER 

the triangle A 

will be fimilar to the triangle C 


After the ſame , 
Foage 62, Make the Rs | 


_ Iv A 
ſimilar to Js triangle 0 „ 

The whole figure AB 
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. PROPOSITION I. 


©. To inſcribe in a given circle, an equilateral 
triangle, hexagon or dodeca os. 


121 A CDbe the Erle in which an equilate- | 
- ral . &c. is to be inſcribed. 


- OPERATION. 
is an e uhateral migngle. | 
Pon a point 4 | 4 
with the interval of the ſemidiameter AB 
Deſcribe an arc CBD: 
Draw the right line | DC. 
Carry that diſtance cs I OD; : 
> from the point 3 
5 to the point : 1 
Draw the lines . FC, FD: 
The triangle uir'd will be CDF. 
or an hexagon. : MD 
Carry ound fix times the ſemidiameter AB 
in the given circumference, Rot 
3 For a dodecagon. 
+ Page 58, BiſeR the arc of the hexagon AS 
in the point | 0 


dhe ſide of the. dodecagon will be A @ 
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PROPOSITION II. 


Zo inſcribe a ſquare or gon i in a a given 
| | circle, 
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Les A BC. D be the circle in which the a 
or "Og is. to be r e 
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\ "For a z ſquare. 


1 Ba Raw hs 3 -- AS £0 

| | interſecting each other at right 
i angles, that is, draw the rig tline CD 
1 . thro' the center of the circle 0 
| upon the points or extremities | C&D 
Make the interſections IXIL 
Draw the right line 2 8 

N ing thro? the center 
The lines or diameterrs A B, C D 
will interſect at right angles. 

Draw the lines AC, AP, BC, BD, &ACBD 
3% will be thefquare requir'd. „ 
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Page 538. Subdivide each quarter of the circle into two 
equal parts, _ you * have an * 
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PROPOSITION III. 


To inſcribe a \pentagon or decagon i in 4 
* circle. 


Let A BC D be the circle propoſed, 
OPERATION. 


Fur a ; pintagon. 


. the two diameters AB, CD 
interſecting each other at right angles inE 
Biſect the ſemidiameter 

in the point 
Upon the point 
ads a center, with the radius 
Dees 8 
upon the point ; 3 


18 


With the e : TE Er 
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The right Une . ; ö . 3 : 
wall * the circle. into five equal paris 0 
2 5 5 = 


Subdivide * part of the circle! into two equi 
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a 2. 0 inſeribe an beptagine-s in a giuer circle, = 


ABC be the did be ropoſed i in which the 
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i bent en is to inſcribed. 
| OPERATION. 

\Raw the l . | IA 
upon the extremity * A 
© with the radius i F 
Deſcribe the acer „5 IR IDT, -7 - 
Draw the right Une Fe | CET 
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PROPOSITION v. 
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7 o inſcribe an enneagon in à given circle. 


1 Let BC D be the circle in which the enneagen 
. 18 to be inſcrib'd. | 


OPERATION. 


Raw the radius 
upon the extremity 

With the diſtance 
Deſcribe the arc | 
Draw the right line 

produced towards 
.' Make the hike. Je Bs; 

equal to the line 

the point. 

Deſcribe te are 
upon the „ 
Deſcribe the are 
Draw the line 
T hen — 28 ken of the circumference 
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PROPOSITION VI. 
25 inſcribe an Dendecagen i in a given circle. | 


| | You A E F be the given Seele in n the. 
22h » 6 W is to be ei. 


I Raw the radius 
Fog. 58. 1 Biſe& the radius 
| Vn the point | | 

upon the points 8 A 

Wich the diſtanee c 
Deſcribe the . CD I, AD. 
AVypon the point 5 ; 
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PROPOSITION VII. 


= 0 inſcribe in a given circle any \ polzgon. 


. you pleaſe. 
Let BAC be the circle in which you would 
3 have an heptagon inſcri 


s £ 


OPERATION. 55 


Pag. 84. Raw the diameter AB 
86. 38. 90. deſcribe the cirele ABF 
capable of containing {red times AB 


| titer the _ as if you bela miake * AB þ 
*  @ polygon ſimilar to that which i is to be in- 


ſeribea in the given oF. 48 G 

Pat. . Draw the in,, [DE 
parallel to the Mans a 

Draw the right lines D A G, EB H 
ttmhro' the extremities * D A, E B 

© GU, will divide the 8230 ch.” AB 
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PROPOSITION VII. 
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25 cui off a ſegment of a given ak. ca- 
Pable of an angle equal to ay: reltili- 
neal angle propeſed. | 


Let ACE be the given Ercle, a portion of 
which is to be cut off, capable of an n angle 
. magie . D 


' OPERATION, 


358 
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„% 04 - AK: 
day ' Make the nge FAC. 
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All the angles _ upon 
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Will be equal to the given angle 
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PROPOSITION | 


7 0 inſcribe in a circle a triangle „ imilar. 
to a given triangle, 


Let ABC tothe cirde in which a triangles: 
PR Wine * . 


OPERATION, 


Page 66, Do. aw the tangent r 
n the point of wed. * A 
Page 62. Make the angle HAS: 
equal to. the nge - Ei 
Page 62. Make alſo the ange WAB 
yal to the oy „„ 
Draw VVV © BD 


ABC will be the triangle ales to be ir | 
3 | a „ 
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PROPOSITION X. 


K 5 inſcribe a circle in a given triangle 


let AB Obe the triangle i in which the circle 


3s to be inſcribed. 


OPERATION: 


Iſect hb * RY 3 8 
by the right lines BD&CD 
from the interſeQtion , D 


5 Let fall the perpendicular | ED. DF 
pon the center „„ _D 


with the diſtance ' | ; DF 
e 18 
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7 PROPOSITION XI. 


2 0 inſcribe 0 ſquare in a given tinge Z 


Let AB 0 be the triangle in which the ſquare 
| "ye; is to be inſcribed. | 


OPERATION. 


Rec the ndicu 
E upon * 4 — of the ba 
Make this perpendicular 
ace qual to the baſe - 

from the angle 
Draw the line 
parallel to the line 
Draw the oblique line 
tghrxo' the ſection 
Draw the. line 
parallel to the baſe 

Draw the lines 5 
parallel to the 8 
And the Ne WIT 1 * 
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Page 58. 
Upon the 


7 Draw the right lines 


| 0 
| 8 Deſcribe the arcs. 


| Deſcribe the arc 


And the pentagon demanded that ke 
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' PROPOSITION XII. 


Te 0 v inſert a regular peniagon in an equi- 


lateral triangle. 


Let A B C be the triangle in which the penta- 
| _ gon is to be inſcribed. 


9 ERATION. 0 


L T fall the perpendicular 
upon the center 


Decribe the arc 

Divide into ſive equal parts the are 
Carry on the ſixth  _ es 
Draw the line | 4 
Divide 

into two Sox parts in 
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8 1 jr 
> to 

— 


Ade * arc 
Draw the right line 
Make the part 

cequal to the part 


5 
Sto d 8 
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' PROP O81 TION XIII. 


2 0 inſeribe an. e u end triangle in a 


Nuare. 
Let AB CD be the ſquare in which the equi- 
lateral triangle is to be inſcribed. 
O P E R A T 10 . > 
Raw the bea, A E, 9 
1 the center 3-1 „ 
aaAlnd with the diſtance, | EA 
Deſeribe the cirele g J 
upon the | | C 
„ . 2 CE 
Deſeribe the are GH 
Draw the right lines 7: e 
Draw the night line | HI 
| bas N Ng requir'd AA 
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"PROPOSITION xIV. 
7. in ſcribe an equilateral triangle in a 
8 Pemagon. . 


Let AB ODE be the penta „ 
eau * is to inſcribed. .. 


OPERATION. 


Page 98. Nrcumſcribe the circle | A B c D E 
A upon the point 
and with the diſtance of the radius 
Deſcribe the arc 
Cut that are FE 
into two equal * in : 6 
Dray the line | F 
upon the point | | | 
_ - » with the diſtan ce 
Z ESE; H 
dra the lines AH, 
The triangle el will be A 
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PR OP O SIT ION XV. ö 
: | Te o inſcribe a ſquare in a pentagon. 
Let A B CDE be the pentagon in which, a 
re! is to be inſcribed. 
OPERATION. | F 
Row the 8 EY BE 
Page £4. let fall the perpendicular E 
from the extremity of : B 
| Make his perpendicular „ 
equal to the line = 
| Draw theline - 1 5 AT 
| _ thro” the ſection 0 
Page 56. Der the line 5 OP 
| parallel to the ide 5 CD 
a ' On the extremities . „ 
Page * Erect the perpendiculars . OM. PN 
N Draw the line 3 
* ſquare * will! be ES; NMOP 
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' PROPOSITION I. 


= 


To rircumſeribt a circle, about a given 


* 


triangle. 


— 


2 Let ABC be the triangle about which the ci 


Pag. 98. N 


cle is to be circumſcribed. 
OPERATION. 


Eſcribe the circumference 4 Be 


thro? the three points A, B, C 


and the thing required will be done, 
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PROPOSITION II. 


2 0 circumſeribe a circle about a /q uare, | 


Let ABCD be the ſquare about which te 
circle? is to be Arenen. 


OPERATION. 


Raw. the two diagonals. . -AB; CH 
7 upon the interſection or center 6G 
with the diſtance 1 GA 
| Delerie the cipcle demanded . ABCD 
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PROPOSITION II 


* 
* 


'To circumſchile a triangle f. ſimilar to 4 


given e, about a 8 circle. 


: * D E V be the tirele; about which a i 


ſimilar to the triangle FG H, is to be de- 
ſcribed. . 


0 P E R A TI 0 Nr. 
Raw the N „% Coy © al 
| thro'-the center | * 
Page 62. Make the angle 8 N 8 ACE 
alte , ft H 
Page 62. Make the angle . - BCD 
+, . equal to the angle on, 48: 
. Produce the lines e 
3 © enen ERS» R&S 
Page 56. Draw the nds 6% *: : (FO 


parallel to the line Ee 1 
8 


parallel to the line! 1.7: ON | 9 


Page <6, Draw alſo the tangennt Nl 


parallel to the diameter „ 
IN O will be the triangle requir'd ſimilar to the 
triangle F G H, and circumicribed about the 


circle D E V. 5 
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8 PROPOSITION IV. 


7. 0 cir cunſeribe a ſquare about a circle. 


Let AB © D be the circle about which a A 


3s to be circumſcribed... 
0 P E R AT ON. 
Raw the Fr ; Mg 3. D 
interſecting each other at right angles in 0 
upon the po ine A, C, B, D 
with the diſtan mt A 0 
Deſcribe the ſemicircles ' HOG, HOE 
i EOF, FOG 
. the right lines E F, F G, GH, HE. 
+. thro' the interſections E, F, G, H 
The fan demande u be EF GH 
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Draw the line N 
Praw the tangent + EO * 
, EEE: vo : 
Up: 88 4 
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Deſcribe the circle = 5 0 p R 8 
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PROPOSITION 1 5 


14 0 circumſeribe a pentagon about a given 
Sees circle. 5 


Let A BC D E be the ven 8 about which 


* ** N * 


OPERATION. 


upon the center * 
„ and thro' the aue of oben ſide . 
Draw the lines F O, F 5 Þ 2. FR, FS 


— Prin; the fides of the pentagoi "demanded 
ro the * e. P. * R. 8. | 
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PROPOSITION vi. 


7 0 circumſcribe a regular pohxen about 
"1 another of the,  Jame ſort. 
. BCD E F G he the pol hte given, about 


which another fimilar poly on is to be cir- 
cumſcribed. 


OPERATION. 


en two Sdew Ws.” B G, E 

until they meet in * 1 
Draw the line „ oi 
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Pag. 60. Draw the line f E 
biſecting the angle 5 G 
upon the f ere 5 
with che diane A 
Deſcribe the are Fa 1. 
Draw the radius's 1. AM, AN, 
thro the middle of each ſide. 
Draw the ſides. of the exterior polygon demand- 
cri 85 ds a the . as mt FOE 
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PROPOSITION VI. 


To cron a ſquare about a given 
_ equilateral triangle. 


Let A B C be the equilateral langle, about 
which a ſquare is to be circumſcribed. a 


OPERATION. 


Iſe& the baſe - 
in the point LET: — 
Produce the baſe by to. |. 
both ways towards D&D 
Make the lines | 'E D&ED 
equal to the line + ; he pw E A 
Upon the point „„ E. 


with the FRO . EO 


Deſcribe the ſemicircle \-- BFC 
draw the line 57 „F 
From the point 8 5 | F. 
draw the lines FCG&FBG 
and the ſquare required will be AGFG 
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PRO PO 8 IT ION VIII. 


Te o circumſcribe @ pentagon about an equi 
lateral triangls. 


Let ABC be the triangle given, about whid 
a pentagyn. is to > circumſcribed. I 


OPER A TION. | 

Pon the 1 or angles A,B, 0 

and wi ſame opening of the com: 
Paſſes deſcribe at pleaſure the arcs D E, LP 
Divide the arc . D 0 
into five equal parts I, 2, 3 % 
upon the centre or ſection 6 
And with the diſtance of four * ON. 

_ © . - deſcribe the are NME 
Draw the fight line AEf 
Tut off the are Mp 
Fß(ͤũ ù U] ]] as: -- - KN 
Draw the right line £2 „„ 
| ee to the line FA | 
: "equal to the are 4] n 

C 1-7: AI, IR 


; _e to the ſides | Af, fG 
The ſi | 
— compleat the pentagon demanded. 
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triangle AB C. 


. equal to the angle 
Produce the lines M E, MF, D . 


pe ' _ _ towards | ' & H 
HIM Will be the triangle anita, ſimilar to 

the triangle ABC 

5 and r about the eſquare? D E FG 


bee 
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[| PROPOSITION IX. 
ll To circumſcribe a W ſnilar to a 
given triangle, about a . 
Let DE FG be the ſquare about which. a tri-⸗ 


angle is to be circumſcribed ſimilar to the | 


03 p E 1 A T I 0 N. | 
Page 62. Ake the angle | | EF M f 
* M equal to the _ ZIG A 
Page 62. Make the angle - ME of | 
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page 53. 


Page 56. 


tagon is to be circumſcribed. 

O PERA T1 ON. | 

Roduce the fide . CB 
towards 3 N 
Biſect the ſide 5 6 AB 
in the point 7 R 
Erect the perpendiculat  -' RV 

- | upon thepoints . .. 1 nf EEC. 
p with the diſtance ; BR 
© Deſcribe the ares RN, 8 T, ST 
, Divide the rc RN 
into five equal parts : R H, GF, EN 
Make the angle R B V 
with the diſtance of two FROM >. & 
Make the angles 5 8 CT, 8D T 
| with the diſtance ot one part RH 
Produce the lines A B, C T to O 
Make the line ee OQ 
equal to the line 55 OV 
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To circumſeribe a Pentagon about a ſquare, | 


Let AB CD be be ſquare about which a pen- 


Draw the other ſides after the ſame manner, and 


you will have the thing requir'd. 
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'PROPOSITION-I. | 


To find a mean proportional between tu 
given lines. "Fx 

Let A & B be the two lines between which a 
mean proportional is to be found. | 


OPERATI ON. - Be i 


Raw an indetermin'd line 
Make 
equal to the line 
as: = 


equal to the line 


0 


in the point 
JJ = WS . 
and with the ane? 1 
Deſcribe the ſemicirele CF 
Fre the perpendieulas 8 
This line ff. 
mall be a mean proportional between A & 
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\ PROPOSITION IL. _ 
Eve the ſum of the extremes and the 
mean proportional 10 4 ftingu! iſh * 


| means. 
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Ke AB be the ſum of the extremes FY e. the 
two magnitudes connected without any di. 
1 ſtinction) and C the mean proportional, by 
i | Whoſe aſſiſtance the point, where the — 
| * 18 to be —— . 
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Page 382 * lſect the "FRY 


D in the point G 
2 N upon the point 4 
with tlie interval GA 
| Deforibe the ſemicirele AEB 
Erect the perpendicular BD 
equal to che mean propononal | #04 
Page 56, 75 the line „ 
j e to . ine me AB. 
om the ſeftion *- 5 3 7 oe 83 
Page 56. Diner the line E — = 
parallel to the * BD. 
| Then will che point where the extremes join be F 
8 ſo that Cor its equal EF 
hall be a mean proportional 
XY between AF & BF 
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PROPOSITION III. 


1 Given the mean of three ariaportional] 
b and the difference of the extremes, 10 
© find the extremes. 


Let G H be the mean proportional, and A 1 | 
the difference vf the extremes, requir'd t the 
of length of the extremes. 
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OPERATION. 
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Page go. Eur the perpendicular BO) hs 4." 
| at the extremity of the difference 15 
Pa:e 42.7; and equal to the mean 5 Wy 
| Biſee the difference "INE: 
in the point 4: 4 co 
1 both ways towards. Ia 
- -...npotr the point 2805 5 
b Withetlle diſtance eee ee 
' Deſcribe thefemicircle © 
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110 PROPOSITION w. i 


$4 


10 cut off from a given line, a part that 
12 be a mean proportional between 
what remains and another given right 
line. 0 . S 


{Let A A be the line, of which a part is to by 
cut öff, that ſhall Be a mean proportional be- 
| tween what remaing and the line propoſed B 3 
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” OPERATION. | 
＋ Rank the indefaite uuns CD. 
cut off the lines „ DR, EC: 
14 © equal to the lines „„ AAS 

Daeſeride the ſemicirele CFD 
Page 46. Rrect the perpendicular LW 
* 1 the line 1 C 

)ͤ*X 55 £7 2 

1 upon the point eee N 
3 X With the düttance 1 B 
| Deſcribe che are => ted. 5 - 
Cut. off the part deman E —.—.—— 

equal to the part | be 7 5 | E G 
AH will be the mean proportional between the 
remainder HL 
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(Two right lines Being given to 1 a 

third proportional. +: 
iy it 

A B, A C are the two given right lines, to 
F which a third proportional is to be found. 
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OPERATION, ee 


Ake at pleaſure the . DNE 
Cut off the pat .-. =" 
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PROPOSITION VL. 


To fnd a fourth proportional. | 
A, B, C, are the three lines ropoſed, a fourth 
is to be found, which will be to the third Juſt 
as the ſecond 3s to the firſt. 


RI 
OPERATION. | 


Ake at pleaſure — ee 6 . GDH: 
Cut off the —— e ge — 1 7 * 4 
equal to the line C 
,, ES 
. equal to the line 3 
Cut off the part „„ — 
equal to the line 11 
Draw the line 1 


parallel to the line. * EF 
5 H will be the fourth x rg demanded. 
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i PROPOSITION VII. | 


27 o find two mean i proportionals bereveen 
Iwo given lines. 5 


5 121 I & H be the lines propoſed, between which 
| two mean proportionals are to be found. 


OPERATION. | 5 
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Raw the line | (5 | AB 
equal to the line H 
A I fall the perpendicular | B,C 
4 ; /© equal to the line Boar 11 
n the line | 15 AC 
| Page 58. Biſect the line 0 
| | i in the point | % | F 2 
| Paze 50. Erect the perpendiculars AO, CR 
| n the point or center E 
b; Deſcribe Wearc. DE 5 
ſo that the chord yp D 55 
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may touch the angle | 
A D, CE will be the mean proportions he. 
9 the given | lines 7) 1&H 
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| PROPOSITION VIL 


Ti o cut two given lines; each into u 
parts, ſo as that the four ſegmenis may 
be 1s ani 


aB, AC are the "Wh DOR | to be cut ac 
| cording to the n 5 


OP E RATION. | 
=) Ake the right TY „og 
Cut off the line B O 
acqual to the line F ; 
Cut off the line G 
gc qual to the line 1 : 
Draw the hypothenuſe BO 
Deſcribe the ſemicircle BDO 
from the ſection | D 
e 56. Draw the line | DE 
3 | paralle! to the line e 
Page 56. and the line nn, era E | 
parallel to the J» ic: >>. 
1 B will 06 THT EIT CE gg 
0 C alſo in , = _— 
fo that BE will be 4e. 35 
e DF, & ED 
ta D, 0 D Fügt FC 


7 


GromeTary. 18 


9 
- 


CI 


„„ dt ates... 
- 
. 


7 
4 
- 


ACTICAL 


OF PR 


188 THE FiFTH Book 


2 


9. 


PROPOSITION IX. 


The exceſs of the diagonal of 4 ſquare, 
above the ſide being given, to 121 Hs 


: © ſide. 


Ke AB bethe excels of the diagonal of a uche 
above its ſide, to find 1 its magnitude. | 


| O P E R A T 1 0 N. | 
| Page 50. Es the perpend , B C: 
| equal to the exceſs a AB 
Draw the line a 5 AC 
produced towards 'D 
upon the point | 1 
and with he diſtance - 4B 
Deſeribe the are D 
AD will be the ſide of the agar 5 A . 
the excels :  - | "AB 
of whoſe diagonal E 
bote che id ls If 5 
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Page 50, 


5 OPERATION. 
Rect the perpendicular E 
E. Produce 1 it towards 4 1 1 
1 (pH to if 8 
pon the point We, 
and with the diſtance Q 
Deſcribe the arc Digs B 
upon the point „„ 
With the diſtance © „„ A 
Deſcribe the are e 
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PROPOSITION * 


To 7 cut a given finite line in extreme and 
mean proportion. 1 


7 


Ler A B be the line that is to be cut, ſo that the 
rectangle of the whole line, and one of the 
* may be equal to the ſquare of the > 


will be cut in 2 point - | 
in the proportion requir'd : for 11 Jon make 
the rectangle Ah of the whole A B and 
part B E, it will be equal to the ſquare 
Af made upon che other part AE 
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PROPOSITION XI. 


E 0 divide a given right line in any ratio 
| propoſed. 


{Let AB be the line propoſed to be divided se. 
1 „ D, E, F. 


OPERATION. 
TJ's the point or iy „„ * 
Draw at pleaſure the line A 
Make AH 
equal to the line or ratio 2 
Make HI 
'- equal to the line — 
Make IL 
equal to the une E 
* LM 
"equalto the ine 4: "Fee 
Draw 5 BM 
| Pap: 50. Draw the lines 2 I. N. „ 1 o. HP 
7 parallel to the line B M 
The line A B will be divided in the poin _ 
P, O 
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according to the ratio demanded, 
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PROPOSITION XII. 


1. nate upon 4 given right bins 1299 
1223 ibat. ſhall be in any given 
ratio to one another. 1 

Ie AB be the line upon which two e 
art to be made, * ſhall be to one another | 


| 0 P. | ; By 
| rzzari6 x, Th 

[| . 
Page 184. Nlvide the right line LT , 
at the point SES 
x 7” "in the or OT hy > „ 
Page 32. Make the ſquar nr: AB HE 
For 36. Draw the line . EI 
parallel to the "RE AF 
fo AEIF will be the rangi requir'd. 
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F Geometry in general poage 


| 15 
5 Of its original NY 2 
Of its uſefuln 8 — 1 „ x | '4 
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The principles of Geometry 1 #1 
The definition of a Point =: 16 
Of a Line 10 and following pages. 77 
Can Angle  .: - 7} =. 18 
Of a Surface . - „ ++. 30 
Of Rectilineal Figures „% 7. 
Of Quadrilateral Figures . 24 
Of Curves or — — Figures 55 
Of Compound Figures U TH 
Of Regular and Irregular Figures 30 
Of Axioans . +: 13 
Of Poſtulates or Demands in order to practice 40 


; . 


The deſeription of Linen. 45 


Propoſition I. To ere& a perpendicular at 2 


given point, in the middle of a right line 


: SSN . 8 ö 46 
IT. To raiſe a perpendicular at the extremity of 
_ a given right line | 48 


III. To raiſe a ri ht line upon a given angle, 
ſo as to incline neither to the right nor to 
the left 18 JU TO 50 


IV. To let fall a perpendicular upon a given 


right line from a point without it 52 
V. To draw a line parallel to another thro? a 
given point | 0 } 


255 t 5 
VI. To biſect a given right line 56 


VII. To 


1 0 


' VII. To biſect a given rectilineal angle x8 
VIII. To make an angle equal to a ih 


ven angle 
at the extremity of a line co 
IX. To divide a given right line into any num- 
ber of equal parts | 62 


X. To draw a tangent to a circle from a given 


point 64 


XI, To draw a tangent to a circle at a given 
int | 66. 


X II. Given a circle arid tangent to find the point 


of contact | 68 


XIII. To deſcribe a ſpiral upon a given line 70 
XIV. Between two points to find two others di- 
reclly. placed between 72 


BOOK 1I.. 
Of the conftruttion of Plane Figures. 75 


Propoſition I. To make an equilateral triangle 
upon a given right line 76 


IT. To make a triangle with three given 11 | 


lines 


| 7 
III. To makea ſquare upon a given right line £ 


IV. To make a regular pentagon upon a given 
right line 82 


V. To make a regular hexagon upon a given 
; 84 


right line 


VI. To deſcribe a polygen of any number of 


ſides, from an hexagon to a W 
upon a given line 


VII. Io make a polygon upon a right Une 6f 5 


any number of hdes, from twelve to twen- 
ty four 88 


VII. To deſeribe upon a right given line a 
4 6 | ſegment 


=o Aw. 1 


E. 

Erne of a circle, ca pable of containing 

| angle, equal to a «given angle 90 
. To find the center of a given circle 92 
X. To compleat a circumference begun, * 
Center is loſt 94. 
XI. To deſcribe a circumſerence paſſing thro? 
three given points | 96 
XII. To deſeribe an oval of a given length 98 
XIII. To deſeribe an oval whoſe two diameters 
are given 10d 
XIV. To find the center and the two diameters 


of an oval 102 


XV. To make a rectilineal figure upon a given 
_ fmilar to a rectilineal figure propoſ- 


104 
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Of the inſeribing of figures. 107 
Propofition I. To inſcribe in a given circle an 


_ equilateral triangle, an hexagon, and a do- 


decagon 108 
II. To inſcribe a ſquare, and an oftagon in a 
ven circle 110 
III. To infcribe a pentagon and a decagon in 
a given circle 112 


IV. To inſcribe an hexagon in a given circle 114 
V. Io inſeribe an enneagon in a given circle 116 
VI. To inſcribe an W nag in a given cir- 


- 5 118 
. inſcribe any polygon in a given cir- 


120 
VIII. To cut off from a given circle a ſegment, 


capable of containing an angle, equal to 
= e * propoſed we 7 
3 IX. To 


n * 


5 X. To inſcribe a circle in a given triangle 126 
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IX. To inſeribe in a circle, a triangle ſimilar to 


a given triangle 124 


XT. To inſcribe a ſquare in a given triangle 128 
XII. To inſeribe a regular pentagon in an equi 


lateral triangle 130 
XIII. To inſcribe an equilateral triangle in a 
ne | | 132 
XIV. To inſcribe an equilateral triangle in a 

pentagon | e | 134 
XV. To inſcribe a ſquare in a pentagon 136 
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Of the Circumſcription of Figures. 1399 


Propoſition . To circumſcribe a circle about a 
triangle | 


14 
II. To circumſcribe a circle about a ſquare 142 


III. To circumſcribe about a circle a triangle, 
ſimilar to a given triangle | 144 
IV. To circumſcribe a ſquare about a circle 146 
V. To circumſcribe a pentagon about a given 
circle 148 


5 VI. 10 circumſerike a regular Polygon, about | 


_ __ a polygon of the fame kin 150 
VII. To circumſcribe a ſquare about an equi- 
lateral triangle „ 


VIII. To circumſeribe a pentagon about an- 


equilateral triangle 


| 154 
IX. To circumſcribe a triangled fimilar to a- 


__ given triangle, about a ſquare 156 
X. To circumſcribe a pentagon about a ſquare; 
JJ 


Ne 


EN D R X. 
e 
_Of Proportional Lines 171 


Propoſit ion I. To find a mean eee be- 
tween two others 172 
IT. Given the ſum of the extremes and mean 
PRI, to diſtinguiſh the extremes 

| 17 
HI. Given the mean of three proportionals, an 

 * the difference of the extremes, to find the 
extremes | 176 

IV. To cut off from a given right line, a part 
that ſhall be a mean proportional, between 

the remainder and a thir line propoſed 178 

V. To find a third proportional to two given 


lines 180 
VI. To ſind a fourth proportional | 182 
VII. To find two mean proportionals between 
two given right! lines 184 


VIII. To cut two given lines, each into two 
parts, ſo that the four ſegments ſhall be 
proportional 186 

IX. Given the exceſs of the diagonal of a ſquare 

above the ſide, to find the magnit le of 

| that fide 183 

X. To divide a given line in extreme and mean 
proportion FE 3M 

XI. To divide a line according. to any given 

_ © ratio's 807 „ 19 

XII. To make two fe angles upon a given line, 

that hall be add. om A. 19% 


1 


* * 8 F 1 N 7 $. TY | 


